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(54) Title: DIENE RUBBER/INORGANIC COMPOUND COMPOSITE AND METHOD FOR PRODUCING THE SAME AND 
IgS RUBBER COMPOSITION 
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SS (57) Abstract: A diene rubber/inorganic compound composite which comprises a diene rubber, silica and at least one inorganic 
^= compound selected from the compound represented by the formula (I): wM . xSiO y . zH 2 0, wherein M represents a metal, a metal 
^= oxide or a metal hydroxide of at least one metal selected from among Al, Mg, Ti and Ca, and w, x, y and z are a number of 1 to 5, a 
==5 number of 0 to 1 0, a number of 2 to 5 and a number of to 1 0, respectively; and a rubber composition comprising the composite and 
a crossl inking agent 
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302914 -*§•), &&T$ (2) 5^U* tTKBfc-ffcT^SX^A, #ttfl5 Vif* SstJ A# 

^^ffiufc^o (4#M7 n-181155 #) feasnxus. Vfti,, cnet:^ 

5il/&^£Vi5 |R||I#«»*. 
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a o » ^ « & s. ? 1 35 & g k @ n rf a as a & m m. -e -§r s =f a m ^ m & m m -r s 

*^i©I-CD#^tt, i;x>^^t->'J**i^^ (I): 

wM • xSiO y • z H 2 O ( I ) 

(SS^CD M Al> Mg, TiK.tf Ca *^l«tl5i!>*< £ <b — 
^fb^Xit^JSTK^fkl^T^C W, X, yR^z tttn^ft l~5<E>$t> 0~10 

<z>&, 2-5 Slxs o~io ©&-e&3) T*sn*^<»3i>&)B«n*ii»te< 

#SfcD, J.^±ia^x>^rfA©7K^rB-^^i:±fB^ (I) CDMttft'frtt 

^wtg^^amm©7jc^^t*jg-&-rsx@^^TM3t$nfc> j x>^=fA • as 

&&fc?K JLoJiK^xv^rfACTK^^m^t^ia^ (I) O^iH-fb 

#»?B©jBE©4$tt«, 5?x>3RzfACD**^»«*^U ##J:tf;&5£ ( I ) : 

wM • xSiO y ■ z H 2 O ( I ) 

(S^Mft Al, Mg, TiRtf Ca tf»&iHt*n*4>&< £&— "P©£JPL 

Kttfcx«ajRzK«'fb«-r*D, w> x, ys^iim^n l-scft, o~io 

©R, 2~5©&, Rt* 0-10 CtTSS) Tf«Sft5fl3***&a«ft5^fe< 
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t %» -a © ^mit^m v> ftmrn t & m& -r # x@ * # tr c t * #m t -r « s> 

*$893©**©*M*tt» S>x>*d\fc,©**#1R**±fB3C (I) Tt$n§ 

-r*s?x>JR=fA • &&ft^®«-&#©S$t:£*fefc:&3. 
*S^©^t©?fftt, J?x>*rfA©**#«**±«3S; (I) Testis 

m a ft % £ ^ ir « * *r m & ft -s- & © *g t * m r & x m & & ts c t * # m 
*»«osBA©#«e, ^x>^^At'>ij**ir;^ (i): 

wM • xSiO y • zH 2 0 ( I ) 

<3£*©M&, Al, Mg, TiRt* Ca ^£>M&n5^&< tfc — C>©&ji, &JS 

Kft*xtt£jR*ttft*iT*eK w, x, y Rtf ztt-tn-en i~5©8fc, o~io 

CD*, 2~5©$:. 0~10 ©ffe-tf&S) Tg^tlSft^W^Itfft^W < 

«ft^«j©7k*»*at*«'&'r*xs*«Ta4jftsnfc3?x>»rf a • *&$ift 
^sao, jao±ie^x>^rf jiiesc (i) commits® zw- 

J^±©5>x>*:d\£0**$HR$Ri±ie;S (I) OfllMtft^itoSJB 

j«wiS6a:w«^«ft'&*o*fc*iS-&*rsxs*iiiT«jianfcyx>»=f a - 

X>^ITO§f Lt^5%©TSD, HfclS)l«Snfe^ 3c^rfA> 
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^^>?x>rfA> -f y yw>xfA, x^l/>-^^^x>^a-er^A, :7*v>x 

^ ij p- f ij 7# 0 a - h u;i^— x^l^— 

J: 0#«$>x fttfi&gfctf;CT^#£ex;Mig#:, 

>xfA> fL^bM'&^^W'^-^^ v^x^^m^^A, tftl^7i"Jo-h'J^ 
-^^S?x>*«*=f A> ?L^m-&7^ U ax b u;u-x^i/>~-7*s?x>& 

>*:*A©#^#**JK#fc#lfcSnfcfc©T?* ?K ^rfA^^-y^X, i?X 

M^x>^Ift (PiT^ r#«$>x>j £%v>5.) ttm WAtfi. 3 

-7"*^X>, 2. S-^^g 1 ^-!, 3-^^2^X>. 2-drnD-l, Z-~J*? S J 

x>, l, 3-^>-^^x>, v?v>mi)mvf e>n&. £n&©*-t?*>, 1, 3 
-y*i?x>, <y^i/>^u*b<, 1, 8-^^5»x>*»*o«F*uvi. Jin 
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nm^, v>m^> &mmTmt>mtft>tiz>o ^ns©*-?^ &mm^, mm 

3^#;i<#x;],3i, -fsyi, 73;«, ^hUJPS, T>^-^A^, 

-<5hs, 7sks, t^ 1 /!, T'/s, yjyi, Hfc«, ^m^ti^^*, 

x#^>as. F2£, x;i^x;i^ 

^;p#^->;PS> -&^^^^^^> )isM&Mizp?2-v< , #Kt 
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^§###*}M:f e>tu #?£b < \*72 y;w*, u ;mfc4S©x^y-;wfl3fr«» 

(^^) 7i7 | J^-^^ 2-tFD4->7"Dt!> r^yi/— k a- 

U b~ K 3- t FD^->7"W U l"— K 4- t b* n *->:t*^;1< 

*u>tn) n—jv^iiLmt, mx-tis 2-23) <d*; c^^) 7?'jv-m. n 

T^U;l/TSH> N, N-HX + T^UJVT 
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ili75;ittt-;H*i*tLTtt, 7i"J^7 5h\ 

T^U;V-T5H, p-7S;Xfl/X 75/^^ 7i?iJV-F, 7 

Syx5P;i/ 7i"JW-h, 75/^nKJl/ (^^) 7i"Jl/- K 75 

H 2«7S /Sttt-M*l*i bttt, fclfcii, (1) 7-UyX9 t U'> 
IS, 7=U;75 1 l/>, 5-7xr;i,-p-7-'j;xfkX /3-i/ 

7;-p-7- >J/7>^I/>,j3-^7/ - 0 p-7^'J/75 : l/X 

-p-7mj;^5 : l/>, 0-*;V5^-p-7^'Jy75 1 l'>> j8 - 3tc;U5 
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7X~;W - p - 7 - u yx?i/>^, (2) 7^'J;7ir^^I>|, 08*. 

7i^-i, 3-y^^x>, 1-t-u y 7i-^-3-^jy-i, 3 

-7^^I>, 1-7" — 'J J 71=^-3- # n D -1, 3-^^>?X>, 3-7- 
'J / 7iZf-2-/f^-l, 3-^^^X>, l-7-iJ77x-;H2-?D 
O-l, S-^^X^. 2- 7- U / 7i-i!'-l, 3-:7:?>?X>, 2-7- 'J /* 
7x^-3-^^-1, 3-7^-7l>,2-7-'J / 7x-JH3-?DD-l, 
B-^i>I>*, (3) N-*^}1> 7i"J^75b\ N-X?^ 

rtvivr^Y-. N-^fa-;v7i"j;P75H, n- (4-7=y/7x=w 
^7i"j;i'7s F«©N- ; e;it{^^)7^u^7$ Ftw^^if &n*. 

I 3S7SyS^fHrM#i#tlTU, N. N-^7 5 7 

7W7^'JV-h, N, N— i^fiifeT S 7 7^+^7^ 'J^75 H> N, N- 

±IBN, N- yfi75 7 7^ U U — h h bTtt, *JA«, N, H-V*^)l7 
5 7^^ T^'JU-h, N, N-'7^W57X5 1 JV 7# 

Uk-K N, N-^^^7S / tf;P 7^'Jl/-h, N, N-J>* 

^7W75 Z^;!/ (*£0 77'JV-r, N, N-7lf ^7 5/'I^ <^^) 
N, N- v?X^7|/75 7 7*D tf;i/ 77'Jl/-f, N. N- 

?3L^)\,ys. y y^)V 7^'Jl/-h. N-/^;i/-N-xf;i/75 7x 

9^ (*:$0 7^'J^h, N. N-^PKKSyif* 7^'JI/ 
- K N, N-^7'5 1 ;l'7S7Xf;l' (^^) 7^U N, N-^^^T 

577*0^ 7i?'J!/-h, N, N-i?7*fJV75 7 7 r ^ 7 

^Ul/-h, N, N-yA+yjl,7S /Ifi^ <*^) T^UU-h, N, N- 3? 
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N-y^WSyifjP lx-h, N, N-yif^75/I^ 

N, N-^^?JP7S;i^ 7^'Jl/-h, N-^^^-N-X^;V 

±13 N, N- i?f i75 / 7;P^JV7^ U ^75 KtLTtt, N, N- 

y^^Jl/TS J 7^U;P75F, N, N-i?y^7 5yi^ 

7^u;i/7SF, n. n-^w*;7d^ t^u;vt 
n, N-e?y^7s;^ 7?'j;P7SF, N, N-5?X^^ 

?^-N-lf^75;if^ 7 9 U;i/T5 K , N, N->»7De;i/75 

(^^) rfj^rsi*, n, N-5>7W5;xf* (^^) 

UJUPSF, N. N-^^Jl/75 y fc»;P (^^) 7i"J^75H, N. N- 
5?^5 1 J!/7 5/y5 : ;i' 7^'J;i/75H, N, N-5?a^ ^75 /x? 

;p T^'J;i/T5H, N, N-JJA^>'jl-75;7nHJl' 7^ U 

^7 5P, N, N-i?t^^7 5y^nK;i/ (^^) 7^'J^75Hf©7^ 

N, N-^^^7S7 7nt:;p 7i>U*75P, N, N-^xf^ 

75/7n^ (^^) 7^U^75 N, N- *?Hr9^)V7 5 7 y o \Dl 

±IBN, N-5?«ife7 5 /##»S£ = ;Ml5'&*b£l/T«, N, N-3>* 

f;i'75;i5 1 ;^5 : i/x n, N-^x^7 5;x?j^f n, n-s> 

^Ot;i/75yx?;M5 1 ^> > N, N-$?*?5 1 ;i/7 5yx5 1 J^5 t l/>#0 
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7*/-;k KU7s?>, t!0v>>, kys3», tr?>>>> *;>j 

M^ttilTIt 2- tfn;HfU 3-tf-;VHU^>, 4-b*x;w 

eus?>, 6-^^-2- tf~;ptf y 6-x^^-2- t*x;nf u ^>^at 

7J^ + ">->'JM*^ft§l^i#i: Hit (j**)7*'J a*->* 
£0 7^ U n^v-pt^v^ h^v">9>, (/^)7i"JD^^^5 : 

(^^) 7^ 'J D^-z^J^WUh^^y^X C**) 7^Uo^y^f 
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r- 7i"JD^j/^Dt:;i/hijih^^->7>, r- 7^Uo 

* ^ d h + •> 7 >, r- (pi^) 'J at^D 

fJHh*->->5>, r - 7^ U D^r^yn H)V h U ^"n 

r- (^^) 7i"Jn^->yot:;v^5 i ;i'^yD#^5/i'7>, r- (*^) 7 
^ 'J n**s?u \Z)V*?* i ?)V-?ni&* : Z/i/ ! ? >, r - (j*;SO T^'Jn^^n 

r- 7* u P^->yD H^s^^jw^^p^v^^^tf sns. 

188356 ^&m~r?m^2nZ> b U ^ h^^tfn;P^v>, h ijlh^^^i/ 
#«5>:r>M#<DJl8^*tt5ilir 40-100 b < tt 50-90 11%, 

j;o»*u<}i 60-85 n*%<Dmwv&v, i%mm\z-)v%.m.W(Difc&m\% : m. 

# 0-60 Hfi%> $?^U<« 10-50 <fcD»£U<« 15-40 W&%<D 

PlP^##(D®'i*S£#%-r3#ft-ffccfc 19 frS^x^ 

jStfTO. 01^20RtXT»*Ct!ltffSbti. *tt**MT 

^*-fb-&*t<ottSf^ffl35«/h* < » t^aM)i<#6ni:<^. — * 20 mm% 
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S# ft ±4fi L fc*Effl (D e^iT^ft 5 =f A 9 =r v 2 * * ffl V^»-& C 

»fje«Da^*Rfb*ic»ufc«» a^#ih»teTa«-*fl»ihr*^ri***«*w 
ens. 

U >m> ?W>m* 5'JXf>t, /1^5^ t >Bfc, Xf7'J>i 
^■^•-f K> tert- ^JPk P Urt — H, >t 



13 



WO 02/20655 



PCT/JP01/07743 



x > m j a (D & ^ & % m is r * & \z m m. s n * & m -t & z: t h -v % z> . 

y - b >&r* r - T-friz * >mm zmm r s z. t $ 5 0 

# m m & m m ^ « . s ^ § t ^ m & - m b t & x b t a & & & l t & £ ^ u , 
SJSa^fcs^w^vMt^^^^ii^L,, ^irabT ! b<j;Vi„ c©a-&«. ^ t 

i$?^£|&*bfcRJM£m>T 0— 100*CT?fT3 £ t#T€e\ 0~80 < C<Dfi 
f£ 4b 32 k is ii t M Ira Wi ira T 3 ^ & % m m b x J; v > „ 
a-£rf£ita!i£Ss2w]-rs £ t tCcfc^Tfrfrns. a-s-^ikiaitb-ute, ti«n^-> 

/ >-fb-&4^#tffl^£>n£o a^ik^, K^^S&gfc^bTTkj&^M 
©^^fc J: V *B.feM.mte*m3kT Z> zl itcfc 0, ^fBHUTfteffl-rs^x;^;* 
Ix^^y trx%nz> z. t^-e€--5o 

100 J? fig&ibfc 5-100 JCfiSB> #fC 10-60 n&&iL?Z>?- Zz 
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*5S9l-effli**s>x>5R=f Att, a-x-*£& [ml 1 + 4 (loot;)] & io~20o 
©$SHlc&3 c htm*. U< , 30~i50-c&sci<J:#«k9Jt? Sbti, a--x— Hfi 
HE*« io*^T2fe^t» »**6tt**fcfcT*fttt*«+4i'TJ&:< , 200 ^@^.<5^ 
fMKtt**S<, I»t*ci#B)Ita*. ®A-x-ifi!i&te#ft&®rf 

±SBi?x>*=f AilB^T^Sr««fl2^*4: 1/Ttt, <>U < I ) : 

wM • xS i O y • z H2O ( I ) 

(SifOMtt, Al> Mg« TiRtfC a ^e>M«tl-&^^:< — OO&M, 
ttfl54bXtt&JII**fl:ttTr& 0 , w> x, yWstttWni~6«)», 0-10 
©!&> 2~5©&> Rtf 0~10 ©&T?&5) T?*£ nSflSfi-fctftffl ^ &*l<5. ffl, 

55; <i) (Dit^m\tmm^^, &jne#tt**:nfcvs. 

3- (Ai20 3 ), ^-v^r k ^^7^7^<07)vs.i — tR** (ai 8 o 3 -h 2 o), 

^flM K /t<^9-T K*©*Kfl3T;P5xC7A (Al (OH) s)> Wtfc-? # * 
S"?A (MgOK (Mg (OH) a), &te;*J JU>"} A ( C a O) > 

7k$Hb#;i/S"} A (Ca (OH) 2). ftflST^S^AT^i^JA (MgO • AI2 

o 8 ), 7-}-*—v*<d9-*>& (Ti0 2 ), 9-*>m (Ti02„_i), 

V— (AlaOs • 2SiOt), **U> (AI2O8 • 2Si0 2 • H2O), 7^07^7^ h 
(Al 2 0 8 -4Si0 2 -H 2 0), ^> h^--f h (Al 2 0 8 -4Si0 2 -2H 2 0) • & )V>7 (3MgO • 
4Si0 2 -H 2 0), 7*/VV>>v( b (5MgO • 8Si0 2 • 9H2O), Wt^ if* %/ O 
A#;k>">A (CaMgSiCHK M7JV2. X 0 A (Al 2 SiO B , Al4 • 3SiO Z • 5H 2 
O^O, >r Wt** # * *y & A (MgSiOsK ir^mt))V^^A (CaO • Si0 2 • yH 2 

ok &mtt7-f b©«t5te««r**iiE'ra**, 5 7 ;i'*>j^JBxtiT^*u± 
S^isttf^itt7;v3 y ^r-f «***«*if ens. 

xC (I) ©<fc-&«f®3"fc, #C5£ (II): 

A1 2 0 8 • mSiOa • nH 2 O (II) 
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(3;*© m\t 0~4 <Dm, n 0-4 ©&T&£>) £ fl *<ftS**jW» fcfft; t 

^-7>f h, ^-r 7 t- *© 7 ;i/s ^'fh, ;ut7-/hi 

s^'jAtf^scfcrn*. ftftfiscu, mmmmttmi'mm (bets) *t 

50~650g/m 2 , SFSb< « 100~400g/ / m 2 Tc& -5 U # # S #P^ L- V*. 

*»Kfcm>**6«te*lim. lO^mPiT, $?Sb < 3jim£(T 

*%K©fil^fci;aTf &n5yX>^^A • felt -&#*©& til 

<b-&«b©#A*tt* M^ft^«yx>^Ji lOOMSSB^fcO, 5~200 

^X>^A*^©M$Mb^©#&1i^gHbU, L< H < fc 

4b£-$K fciAHTS'UA (Si(>2>. r-7)V=ij-, a -T)l>5. ±&<D7 j- (Al 
2 o 3 ), ^-V-f K ^-f T^^T^©T;i/5^--7Kfn^ (A 1 2 o 3 • H2OK ^ 
r/tf-f AW^5-T h^CPTKSHbr^S (Al (OH) s)> SHb^*^ 1 } 

A (MgOK TKM^^i'^A (Mg (OH) a ), M lb * Jl/ -> A (CaOh * 
tfcflsa^S^A (Ca (OH) 2), ®<bT)P5 ;7ATn'>DA (MgO • A 1 
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K ^-f^7^5-5A (AlsSiOe, Al 4 • 3SiOs • 5H 2 0^), 7--fST^^->r) 

bp*, '*««<k^«o^tj[atcDA#«F.a:WK^«fcbTtt, (1) ssis-t^s - 
^A&saofRi/T^JWfei^ j:n^iaan?*fpbT#fe ! fe©, x» (2) msr 

Xte (3) 7)VS. fcEJSS -ft* iH7;K 

mSB tc 3 i± fc 0 £ -T * C i & -C # 5 . 

3^^i»^©7;u5^^A^^, (2) jessr*;^^* m^#;i^^a> i&Yb 

• ^*~>»?A, =1&<fb^*>, mi&fc^* (3) 7JV5>fth'J9A^ 
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^x>^rfA^^>y ^7tS^tS. Jfetf»*fc£tott, HWfc, 2 @&_h 
£fc, 4*&BB 40-8409 &*4^BB«3nTV>S* 9 fc#»lC*0, 7JI/5> 

^v7JR-"7A, b U 7 ntf**/ 7)15.-0 A, v>X h * ^ V 5/ & A , 5> 

^D^S/V^i^A, Tf7lh^'>f^X fh7^D#^'>^X X 
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T5. zz.^^^nrntm-r^^ zf&j£#*>&mtt;&<$!!&fr\z% i ±\zmmL 

*rVmM Ur4 h U ^ A^cD-Jr-f £ ftJ 5 £ £ *> "C £ -5 . 
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a, x^A^0##&Jii<E>mWS;U< , ^cit-fb^;^ 1 ? a, SMb^ 

CLONIC, ^^^«>fb^^*^^?M»S!l (7 = *>^ J -*>&K.tf*> 
iiU PH 2—14 (»K*ttW, #l;U£pH3~6) <Z)$£B ft fc$Ufl|TS C 
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ffl^O. 5-10 gSgB, 1~6 l/V>. 

x h >J x>=fcS*&rf A, 7* U n-h U ;P-xg=-^>-:7^ >*x># 

*21t*tT**. 3Cfc, #»^Trm>S^yOja^&*#*'**ttafc*-a-trS>X 

(dbp) a* 90 s u y y wv/ioogK-tafcoswan?**. 

BBT««»70m»/g**TI4+»ftW**6tt«»»6tllC< <, BET«j5«**0 

€> BET fit© * D#SL»V>«HKi»90~180m*/'g , Tr»S. IfiK BET At « ASTM 
D8037-88tC*)fcllBL.T»SU«:fltT»*-KK,DBPfl|[*»90 5 U U y h^/lOOg 
^STli, +#&W*«tt"j6ft#&nK: < < , DBP «[«tftdi» S 0 € 

DBPtt<0«k OflfSbUffcHKl, 100-180 5 'J »J y Ml'/lOOg T» 
*. I«, DBPffittJIS K6221-1982 (Aft) te*Pftl bT»^UfcfflT? 
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fc£, fta^St^U*. SSCS^U* (#7fc^r-ri^) §Ct^6iJ:iiRtTfflHS 
:i*iT?t5^ iaffi'>'J **»»ji-e35§. ->y#fci, fit JH^Rtfte^mte 
^i&#!t-r-g.i, MK^ifc^M^ (BET #0 3$* 100~300m2/g CO&ffl & -5 
h<Dftmm7?&Z>. m> BET#« 300 , CTlfJ#fiiIS£*£l&, ASTM D4820-93fc 

mm v Tin ^ l it m. t 35 5 . 

*^->5>, t?x;i/by* (i3 h^e/-ih^J/) ~>^>, j8- (3, 4-x 

u d^^d tf;j^ k y ^ h^i>^^>, n- (j3-7s;i?^) -7 
hf;j/ h U ZJ-yw* h^v">7>, N-7xn;p- 7 - t 5 / 7"o e;n> y 
tf;H> U ^ r-75yya^hU^h*i/^7>, h*7. (3- 

(b'JXh^yyiJ^) ypfcf;P) fh7X;P7^ tf* (3- ( MJ X h * 

y->UJV) y'u)d)V) ^JP7-f r-hU^^yyiJi^Dt:^^^ 
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*Vi« tan<5 0 rt±f*. * * >^$J©IB^S«, ^AiBlMK^f § 

nsi^cii^nt^^ttts: ioo sags 20 stag? 

^6iOORMitft**C. 0. 5~l5SSfiSB, 4#£ i~io RS8i5I3£"r-5 

ABtttt* -taxx^ms^fc^atantf 6*1*. ioMItbT 
tt*«l*im*«#* U < ♦ 9ft. 10 BJl± <»* U < tt 12 E*±, aft 20 

^;i/d*fiFSUVi. ;Pfls**<DlSi*»tt»telBt)ft:^*«» 5I3ri~10©^ 

©«b©*tJflV>6*l*. (KftlSJUrtt 1~ 10 S*) OlftftT^n — 

*? u ir X * J I' « © =f A ffl # A « BS T 5 d 1 1> T? « * . C © # JS iffi 1 V T 14 , 
t5. ip-fe, 5fc?\ ±!B5?x>JR=fA .• ^^<b-&%«^-#, j&HtefcETfl&Orf 
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g^tt, —tt^6«t, >5>ttJBs»«>IBtt»**» tf£X*>> E^ffiS^F©^ 

1. 5>x>3R=fA (ifi ©^^ 
(1) iftJSi?X>^^A©-&fig 

Sff!Sg&bfcS-8-#SgK^ tK 200 S3 figR> D>?>1?5|^4. 5 HS$> 

m&®&<z)m.m& 5V\zmfei>, m&Mt&Mti>x p - >/\-t fda 

5St^^ H^7tK?P^J 0. 05fSagB> RtfV ^^A^MT^fk HX***^!/ 
x^Jl/t Hd^->7 5 >£^iJOLTS££^lfcbfc. 5fcV>T, Xf-A^F'Jy 
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t 37. sMSSB^TD^^-r^ (#±Hgf*5££*t@L ffia^ r^^n-;w-7 
ra-gr^j t^sauxviS) ©#m#:^'&fi (-rrs:t>t>^^u>, 

(a) fc^x^l^S (11%) ; ^MK^^i' h;i/StiOtMSMbx 

(b) ^>Jx>»fiO 1. 2- ifr^MS-e-aifttf 1. 4-h?>X^I (fi%) ; 

(c) jjJ^>tS^f#i#«^i (51%) : ■J2±*hJ\<^>\Z®mV. 

(e) kHD + y)VS^»I^i ; =fA& h^x>fc»#L, ;* 

^y-^TWttJRa^-Sftff* 2 HrfT-3T*»U,*a!ttjSlbfc«» 270MHz 1 

h-nmr -eaa^bfe. 

2 0ff -aTfiaU. 270MHz 13 C- 

NMR T?»l5eixfc. 
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H-NMR T^I^Lfco 
(h) A — — — «S« [ML 1 + 4 (lOOt:)] ; JIS K6300-1994 te*»U, MfeM. 

(2) 5>X (MS) ©-&fifc 

S^BiftbJfcm'&^Sfc, 7.K 200 S?SgB, D^>t5fe4. 5I1«, r/^v> 
I>Rtm©*ft#©*2 KS-TBrfclB-frfi fib, i£ ft 

t- H^->;V^;i/*y^> 0. 3Stgg& (X^V>-feffi 
Xtt 0. 7 Stgg& !✓ *i±&/vfz. *<D®, 

-f H 0. 1 SISSB* X?l/>^75>4BtthU'7A0. 07ftSSB, MB 1 
& 7 0. XtXy 5?i7A*AA7^rk h*X^*^'>l/- h 0 . 

fci D*K*B**#tiaiRL'r, SMiK 21%©#^X>?Srf 

4r$?X>*=f (« 2 © K~T) *St*t*fil^-hU'>A 
~T, (ft, 3fe6~13T?fc£ fc«BLT^S) £©#3?X>*=f 

2. m&#v> mm. 

(1) iftH5?x 1 © A~ J) 

±fE»S^X>*=fA**»** (IIOA-J) fc^firSn<5HJ*# 100 H 
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©-&»*«: 187. 5^»85T'£-2>. ft3#B§) SrS-&bfe. Hfc* CtlSr, fc^E 

-t>a, 7 ^ 3.:?-— >M0W (l-T'f h) «) 30S5S!ft£7K 200 S?S3BKi#&£ 

B3<&U-&«, t3 C^TSH-g- A S.r/SH-o D Tft^n, C QflKCttjl bfc^«|flS-& 
$©«i«> ft 6, 7 (SB^A) Rtf* 11 (IBUrD), * 13 (SB "a A D) fC 

^ViT, ' COS-nfe*. 5Mft*C PH4~ 5 £MSE U S ;V ~> # A fc J: 0 

flMfc'frtttt'&tt (« 8, ft 6, 7. llRtfft 13 fc»Stl*««'fr*K«to*«-« 

AS) Tfcofc. 

(2> #ilfl«5?x>*:*A3lc*iMft« (H 2 O K~T) ©feJB 
±B (l) ©tt»3?x>*rfA**»**©»'&lcffl^fc 87. emmmoTu 

flfcti^H^ra« ±C (l) ©S^tHSfcbt (ft3#Jigh #iftS^x 
>3RrfA • (t3 0ia^B^C, ft 8, 9 (BB^ B) E.tfft 

10 (sb^o, s 13 (gfi-g-B&tfO testis * 

bTSi^n, ft 3 (SB€rEK ftl2Rtfftl3 (SB-&E) 

fee C CD^tt-^^tC^ tt-SB-C^^ 6#fflSftSfc«'ffe'&tt©#A*»* ft 3 fc* 
-^©T&^fc. 
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(3) in- Situ<D 

S?X>»=f ATK^^m^ (IlRCK2CDA~T) IC&#£n<5 H#£- 100 
g&fc&LT, 37. 5 )]/&^tS$ifc®X}tZn&gmL7tfrm 
^Sfi-a-Lfc, HtC> CM 20 Ii%©7^5 h U >7A*^t©Mt 

(Bfc- A Rtf D ; 110 M'a B ; 75 Hfiffi, 12^ C ; 185 gB£r E ; 

105ftM§&) tig-erLfe (^6, 8, 10-13 #flB). 

&V>X, mWLT pH4~5 \Zfflmisfctf<E>V<lWt7)l'S.—0&\Z «k 

>&=*A • MMb6tott*tt (3<?3©K£-A— ^6, 8, 10~13#») 

= CttA« i7\-f5?9-f h h-43Mj, ngwmx «*) m &n\z&\-> 

(4) in -Situ© K: J:*** 

s>x>#=f a**$mr«e (* 1 2U*2 © a-t) (c^-^r^nss^^ 100 Mft 
^^s-grbfeo jgfc, cn£ 20 K*K©a£mr;b5x>>A**tt©grje* (bb 

a A Rtf d ; 190 MI^, B ; 125 nmm, BH-B" C ; 320 SlfigB, E ; 
180 JtfigB) te 180 ftSgB©7k&<ffc:f- h U 9A**JnUT pH14 fcW»E bit** 
^^rjg-g- L7t 6> 8, 10— 13#JI). 
&V>T, £©©-&%&$, mi? pH4— 5 teSS«EbJS:*te>SS[®TJl/5=.C7AfC <fc 

>^rfA • $S$tft"g-M£-#: (* 3 A— D» ^ 6, 8, 10-13 M) 

-•^ A </W h H-43M) £ 3 fc^T ©1? ^ fc. 

3. ^f&mi&yo&tf^o&ffimm 
±miz3o^TMmznra&fe<&fritm ^itm* (mmm 1-175, S6~i3# 
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m) &5fc2mTfc*#j&#J§c*** vv^muTzMG ivc.rn.rn 1-115, me 

~13#RS) \z~d^-c, \kWtW.WL%n-Dtt* IP£, M©=&Jt3£Wc:fe^Tte, ft 

4 c^t-m^**^ ft v>> fcsfrb, znsig 1 &Rzfim 2 g*© 

£ » -5 £• IC » j£ # h V X \Z U T © © £ m ^ fc o 

rN339j ; mmx-x^ <m> au r>— *hKHj, a-^>^5^ 
r->U7jj ; h*^u*x» (•#) r-^->;UAQj 
ryn^t-f^J ;f±il (tfe) SU -Sift* r7»3-*;7QTy^7#8J 
red ; ^crtSfflMb^Xfll SL 1«A« TS99y9BCi 
TSi69J ; 5 s ^^U* ttK. TSi69J 

TDPGJ ; i?7zrj^7zi?X *[*i*rJHb*i*l (*) r y * -fc 

9— DJ 

rDMJ ; &<*>*S*7&n>X)\'7<( H- *fti&rJ^fc^Xgl («0 ®U f8A<& ry 
DMJ 

mmfc&m ^ 4<77ea-& a i3*3viTtftM>'x>^rfA 137. sjsss&r 

tf&a?^ 7—30 itg^©?!^-) ©<ft:bD c unc^fStsi 3 fc^bfc^-^ 

(Mill ft 8 K:*5V>Ti*J8S>x>*:fA 137. 5ft4WRt*2S$$ 

ft 4 ©S3£-&:£T> ft 4 *© 1 j£g©@E-&$0£7#:7"7X h5Jk ((*) £#ffif 
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(ib 2 mwoam-xm 

_h!B^^lCj; D#e>nfcrf 160*CT 15 #^2rtLTM%£#,& 

T©ftt6!¥«*frVi, -€-<Di&ll£3E 6~12, MK^cn^^Sts&fc^ 13 ir^L 

<D M^tt;JISK 6251-1993 ^spiJau, 3 ^MU%lfr*m^. w^rnm 2 
5 -C, BimiiS 500mm/#<D^#T3IMiaS Tb (MPa) &iH8£U> Sfc3 0 0 % 
#ftB#©$l5SlS# (M 3 0 0 ) ^Si^bfe. 

£#fflLfc. $]?£m&W: 25^, B%m<Dm$k$:}k%iM%: 100 i b Ttgf&igt^S: b 

<D {g^tt^^M^© (i^^-^ h'j yfx&m) &mmv. mm. 5 ot,. 

31 5 %, J12&$: 15Hzttan5(50t) £$S£l/&. t a n 5 ( 5 0 °C) 
<§> 9>Uy?- (BS 9 0 3 ) ££0, &ft 2 5 °C 
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^3. 

^temfc&ft/Mis A B 



iftHf i>*3' A A~J 137.5 137.5 
3f»a**l?*3**K~T 100 100 

E-BR 70 
NR 30 

ffy 30 20 50 30 20 
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